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(54) Cellular radio telephone set 

(57) A cellular radio telephone set includes a first 
housing having sound holes of a receiver por- 
tion formed in both front and rear surfaces 
thereof, and a second housing having sound 
holes of a transmitter portion formed in both 
front and rear surfaces thereof, wherein a 
notched portion is formed on one side of the 
first housing, the second housing is joined to 
the first housing via a hinge to be folded/housed 
in the notched portion, and the second housing 
is formed to have the same shape as that of the 
notched portion. 
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BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to a cellular radio 
telephone set and, more particularly, to a cellular ra- 
dio telephone set suitable for use with either the left 
hand or the right hand of a user as in a case wherein 
the telephone set is used in an automobile. 

2. DESCRIPTION OF THE PRIOR ART 

Telephone sets of a portable type can perform 
speech communication by using radio waves current- 
ly include cellular radio telephone sets and mobile ra- 
dio telephone sets. These telephone sets slightly dif- 
fer in arrangement depending on the purpose of use 
and the like. 

More specifically, a cellular radio telephone set 
has receiver and transmitter sections arranged on the 
same surface on which an operation portion is ar- 
ranged- With this arrangement, after the user oper- 
ates the operation portion with one hand while hold- 
ing the cellular radio telephone set with the other 
hand, he/she can perform speech communication 
without changing his/her hand holding the telephone 
set. 

In contrast to this, a mobile radio telephone has 
receiver and transmitter portions arranged on the op- 
posite surface to the surface on which an operating 
portion is arranged. With this arrangement, after the 
user performs a dial input operation through the op- 
erating portion while the mobile radio telephone set 
is held on a holder with the operation portion facing 
upward, he/she can pick up the mobile radio tele- 
phone set and perform speech communication with- 
out changing his/her hand holding the telephone set. 

By receiver and transmitter portions we mean the 
portions in which a loudspeaker and a microphone re- 
spectively are located. Receiving and transmitting cir- 
cuitry may or may not be respectively co-located with 
the loudspeaker and microphone. 

In general, since the subscription contract charg- 
es are high, users seldom have both a cellular radio 
telephone set and a mobile radio telephone set. The 
holder of a cellular radio telephone set also uses it in 
an automobile. 

When a cellular radio telephone is to be used in 
an automobile, the user must use both his/her hands 
to perform a dial input operation. Such an operation 
is dangerous during driving. 

Another type of cellular radio telephone set is 
mounted on a holder with an operating portion ar- 
ranged on the transmitter/receiver portion side facing 
upward to allow a dial input operation with one hand 
in an automobile. According to the cellular radio tele- 
phone having this arrangement, however, the user 
must change his/her hand holding the cellular radio 



telephone set after he/she performs a dial input op- 
eration and picks up the cellular radio telephone set. 
In changing the hand, the user may drop the cellular 
radio telephone. 

5 In order to solve such a problem, a cellular radio 

telephone set is disclosed in Japanese Patent Laid- 
Open No. 4-306036. As shown in Figs. 1 Aand 1 B, this 
cellular radio telephone set has a receiver portion 1 04 
and a transmitter portion 105 which can be fixed in 

10 positions suitable for speech communication after the 
receiver and transmitter portions are pivoted to the 
same or opposite side as or to an operating portion 
102 and a display portion 103 of a main body 101. 
With this arrangement, in an automobile, if the 

15 cellular radio telephone set is mounted on a special 
holder, in advance, with the receiver and transmitter 
portions 104 and 105 facing the opposite side to the 
operating portion 102, the user can perform speech 
communication, without changing his/her hand hold- 

20 ing the telephone set, after he/she performs a dial in- 
put operation and picks up the telephone set. 

In the cellular radio telephone set disclosed in 
Japanese Patent Laid-Open No. 4-306036, the re- 
ceiver and transmitter portions 104 and 1 05 are rotat- 

25 ably mounted on the front and lower portions of the 
main body 101. With this arrangement, a sufficient 
distance can be ensured between the receiver portion 
104 and the transmitter portion 105 when the cellular 
radio telephone set is used as a mobile radio tele- 

30 phone set, whereas the overall telephone set can be 
reduced in size when it is used as a cellular radio tel- 
ephone set. 

Although the cellular radio telephone set dis- 
closed in Japanese Patent Laid-Open No. 4-306036 

35 becomes slightly smaller in size when it is used as a 
cellular radio telephone set than when it is used as a 
mobile radio telephone set, the telephone set has a 
length almost equal to the distance between the ear 
and mouth of an average user. Therefore, this tele- 

40 phone set is large as compared with other cellular ra- 
dio telephone sets. 

In order to reduce the size of the telephone set 
used as a cellular radio telephone set while maintain- 
ing the distance between the receiver portion 104 and 

45 the transmitter portion 105 of the telephone set as a 
mobile radio telephone set, the receiver and transmit- 
ter portions 104 and 105 may be increased in length, 
and the main body 101 (the operating portion 102 and 
the display portion 103) may be decreased in length. 

so If, a reduction in size is achieved by such means, the 
area of the operating portion 102 decreases, resulting 
in poor operability. 

In addition, when such a cellular radio telephone 
set is to be used in an automobile, the receiver and 

55 transmitter portions 104 and 105 must be pivoted to 
the opposite side to the operating portion 102 in ad- 
vance, requiring a cumbersome operation. 
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SUMMARY OF THE INVENTION 

The present invention at least in its preferred em- 
bodiments provides a cellular radio telephone set 
which can provide operability as high as that of a mo- j 
bile radio telephone set without requiring any cumber- 
some operation, and allows a reduction in the size of 
the telephone set, when it is used as a cellular radio 
telephone set, while ensuring a sufficient distance 
between receiver and transmitter portions in terms of 
human engineering without lowering the operability. 

According to the first aspect of the present inven- 
tion, there is provided a cellular radio telephone set 
wherein sound holes of a receiver portion incorporat- 
ing a speaker and sound holes of a transmitter portion 
incorporating a microphone are formed in both front 
and rear surfaces of a housing. 

According to the second aspect of the present in- 
vention, there is provided a cellular radio telephone 
set comprising a first housing having sound holes of 
a receiver portion formed in both front and rear sur- 
faces thereof, and a second housing having sound 
holes of a transmitter portion formed in both front and 
rear surfaces thereof, wherein the first and second 
housings are joined to each other via a hinge to be col- 
lapsible. 

In the second aspect, a notched portion is formed 
on one side of the first housing, and the second hous- 
ing is formed to have the same shape as that of the 
notched portion so that the second housing can be 
folded and housed in the notched portion. 

In the second aspect, sound holes of the second 
housing are formed near upper and lower end por- 
tions of the second housing. 

In each of the first and second aspects, a receiver 
volume adjustment button is arranged on a side sur- 
face of the first housing. 

According to the cellular radio telephone of the 
present invention having the above arrangement, the 
sound holes of each of the receiver and transmitter 
portions are formed on the front and rear surfaces of 
the housing. Therefore, when the telephone set is 
mounted on holder with the surface (front surface) on 
the operating portion side facing upward, operability 
as high as that of a mobile radio telephone can be ob- 
tained. 

If the cellular radio telephone set is designed to 
be foldable, the size of the telephone set can be re- 
duced without reducing the operating portion. There- 
fore, a sufficient distance in terms of human engineer- 
ing can be ensured between the receiver and trans- 
mitter portions. 

In a further aspect, the invention provides a cel- 
lular radio telephone set comprising a casing having 
a loudspeaker section with loudspeaker means and a 
microphone section with microphone means, each 
section having front and rear surfaces, characterised 
in that the loudspeaker means is audible by the user 



with either the front or rear surface of the loudspeaker r 
section facing towards the user, and the microphone 
means is addressable by the user with either the front . 
or the rear surface of the microphone section facing 

5 towards the user. 

The above and many other advantages, features 
and additional objects of the present invention will be- 
come manifest to those versed in the art upon making 
reference to the following detailed description and ac- 

10 companying drawings in which preferred structural 
embodiments incorporating the principles of the pres- 
ent invention are shown by way of illustrative exam- 
ple. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 



In the accompanying drawings: 
Fig. 1A is a schematic perspective view showing 
a conventional cellular radio telephone set in a 
carried state; 

Fig. 1B is a schematic perspective view showing 
pivoted states of the receiver and transmitter por- 
tions of the conventional cellular radio telephone 
set; 

Fig. 2A is a schematic front view showing a cel- 
lular radio telephone set according to an embodi- 
ment of the present invention; 
Fig. 2B is a sectional view taken along a line B - 
Bin Fig. 2A; 

Figs. 2C and 2D are schematic right side and rear 
views showing the embodiment shown in Fig. 2A; 
and 

Figs. 3Aand 3B are schematic side views show- 
ing a state wherein the second housing of the em- 
bodiment shown in Figs. 2Ato 2D is open. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



A cellular radio telephone set according to an em- 
bodiment of the present invention will be described 
below with reference to the accompanying drawings. 

Figs. 2A to 2D show a cellular radio telephone set 
according to this embodiment. Fig. 2Ais a schematic 
45 front view of the telephone set. Fig. 2B is a sectional 
view taken along a line B - B in Fig. 2A. Fig. 2C is a 
schematic right side view of the telephone set. Fig. 2D 
is a schematic rear view of the telephone set. 

Referring to Figs. 2A to 2D, reference numeral 10 
so denotes a first housing. An operating portion 11 con- 
stituted by a plurality of push buttons is arranged on 
a lower portion of the front surface of the first housing 
10. A display portion 12 for displaying dial input num- 
bers and the like is arranged on a middle portion of 
55 the first housing 10. 

An upper portion of the first housing 10 is a re- 
ceiver portion 13 having sound holes 13a and 13b 
formed in its front and rear surfaces. Low-profile 
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speakers 14a and 14b are incorporated in the first 
housing 10 at positions corresponding to the sound 
holes 13a and 13b. The speakers 14a and 14b gen- 
erate received sounds through sound holes 13a and 
1 3b. In this embodiment, the two low-prof iie speakers 
1 4a and 14b are stacked on each other with their dia- 
phragms facing outward. 

As a speaker arrangement for generating re- 
ceived sounds to opposite sides, an arrangement 
constituted by two speakers arranged side by side or 
an arrangement constituted by one speaker having 
diaphragms in the f ron t and rear surfaces may also be 
used. 

An elongated notched portion 15 is formed on the 
left side of the first housing 10. The notched portion 
15 serves as a storing portion for a second housing 
20 (to be described later). 

A receiver volume adjustment button 16 is ar- 
ranged near a middle portion of the right side surface 
of the first housing 10. 

The second housing 20 has the same elongated 
shape as that of the notched portion 15 of the first 
housing 10. The second housing 20 is joined to the 
lower end of the notched portion 15 via a hinge 30 to 
be collapsible. 

When the second housing 20 is folded, it is 
housed in the notched portion 15 of the first housing 
10 to become integral with the first housing 10. As a 
result, the overall cellular radio telephone set be- 
comes rectangular. 

The second housing 20 serves as a transmitter 
portion 21. Sound holes 21a and 21b are formed in 
the front and rear surfaces of the second housing- 20 
at positions near the upper end portion (on the oppo- 
site side to the hinge 30). In addition, sound holes 21c 
and 21 d are formed in the front and rear surfaces of 
the second housing 20 at positions near the lower end 
portion (hinge 30). 

A microphone 22 for receiving the voice of the 
user via the sound holes 21a to 21d and outputting 
signals is incorporated in the upper end portion of the 
second housing 20. 

The microphone 22 is connected to a speech 
processing circuit (not shown) incorporated in the first 
housing 10 via a wire 22a extending through the hinge 
30. The microphone 22 is operated when the cellular 
radio telephone set is set in a speech mode through 
the operating portion 11. 

According to the cellular radio telephone set of 
this embodiment having the above arrangement, op- 
erability as high as that of a mobile radio telephone 
set can be obtained by only opening the second hous- 
ing 20 in the direction indicated by an arrow A in Fig. 
3A, and placing the telephone set on a special holder 
installed in a vehicle with the operating portion 1 1 fac- 
ing upward. In addition, this telephone set can be 
used in the same manner as a general cellular ratio 
telephone by opening the second housing 20 in the di- 



rection indicated by an arrow B in Fig, 3B. 

According to the cellular radio telephone set of 
this embodiment, since the second housing 20 is 
housed in the left side of the first housing 1 0 when the 

5 telephone set is used as a cellular radio telephone 
set, the size of the telephone set can be reduced with- 
out degrading its operability. In this case, since the 
length of the second housing 20 can be maximized to 
be equal to the length of a side of the first housing 1 0, 

10 a sufficient distance in terms of human engineering 
can be ensured between the receiver portion 13 and 
the transmitter portion 21 while a reduction in size is 
achieved. 

In the cellular radio telephone set of this embodi- 

15 ment, the sound holes 21c and 21 d of the transmitter 
portion 21 are also formed near the hinge 30. There- 
fore, speech communication can be performed while 
the second housing 20 is housed in the notched por- 
tion 15 (see Figs. 2A, 2B t and 2D). 

20 In addition, the receiver volume adjustment but- 

ton 1 6 is arranged on a side surface of the first hous- 
ing 10. Therefore, the user can depress the receiver 
volume adjustment button 16 with the thumb of a 
hand which holds the telephone set either when the 

25 cellular radio telephone set is held in the left hand in 
the state shown in Fig. 3Aor when the telephone set. 
is held in the right hand in the state shown in Fig. 3B. 

The cellular radio telephone set of the present in- 
vention is not limited to the above embodiment. 

30 For example, the above embodiment includes the 

receiver volume adjustment button 16 and sound 
holes 21 c and 21 d of the transmitter portion 21 which 
are formed near the hinge 30 of the second housing 
20. However, they may be omitted as needed. 

35 Each feature disclosed in this specification 

(which term includes the claims) and/or shown in the 
drawings may be incorporated in the invention inde- 
pendently of other disclosed and/or illustrated fea- 
tures, 

40 The appended abstract as filed herewith is in- 

cluded in the specification by reference. 



Claims 

45 

1. A cellular radio telephone set wherein sound 
holes of a receiver portion incorporating a speak- 
er and sound holes of a transmitter portion incor- 
porating a microphone are formed in both front 

so and rear surfaces of a housing. 

2. A telephone set according to claim 1 t further com- 
prising a receiver volume adjustment button ar- 
ranged on a side surface of said housing. 

55 

3. A cellular radio telephone set comprising a first 
housing having sound holes of a receiver portion 
formed in both front and rear surfaces thereof, 
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and a second housing having sound holes of a 
transmitter portion formed in both front and rear 
surfaces thereof, wherein said first and second 
housings are joined to each other via a hinge to 
be collapsible. 

A telephone set according to claim 3, wherein a 
receiver volume adjustment button is arranged 
on one side surface of said first housing. 

A telephone set according to claim 3, wherein 
said sound holes of said second housing are 
formed near upper and lower end portions of said 
second housing. 

A telephone set according to claim 4, wherein 
said sound holes of said second housing are 
formed near upper and lower end portions of said 
second housing. 
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7. A telephone set according to claim 3, wherein a 
notched portion is formed on one side of said first 
housing, and said second housing is formed to 
have the same shape as that of said notched por- 
tion so that said second housing can be folded 25 
and housed in said notched portion. 

8. A telephone set according to claim 4, wherein a 
notched portion is formed on one side of said first 
housing, and said second housing is formed to 30 
have the same shape as that of said notched por- 
tion so that said second housing can be folded 

and housed in said notched portion. 

9. A telephone set according to claim 5 or claim 7, 35 
wherein a notched portion is formed on one side 

of said first housing, and said second housing is 
formed to have the same shape as that of said 
notched portion so that said second housing can 
be folded and housed in said notched portion. 40 

10. A cellular radio telephone set comprising a casing 
having a loudspeaker section with loudspeaker 
means and a microphone section with micro- 
phone means, each section having front and rear 45 
surfaces, characterised in that the loudspeaker 
means is audible by the user with either the front 

or rear surface of the loudspeaker section facing 
towards the user, and the microphone means is 
addressable by the user with either the front or so 
the rear surface of the microphone section facing 
towards the user. 
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FIG. 1A FIG. 1B 
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FIG. 2B 
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FIG. 2D 
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FIG. 3A FIG. 3B 
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